Fear of needles can significantly limit professional and social functioning of a person, and is highly prevalent in general population (4%).
I N T R O D U C T I O N
Injections have very important role in the medical care (1, 2) . It has been estimated that about 12 billion injections and 100 million vaccines are administered annually to children worldwide. This undoubtedly indicates the great importance of recognizing fear of needles, because it can be an obstacle in providing adequate medical care (1) . This problem is especially present in specific populations such as diabetics and pregnant women. Among diabetics with a fear of needles, the risk of macrovascular complications is increased, while pregnant women with this fear show a tendency of avoiding regular controls which may include taking samples by using needles (1, 3) .
Fear of needles, blood and injuries is viewed as unique entity and represents an anxiety disorder. About 4% of the population in the United States suffers from this specific phobia. According to DSM-IV-TR Classification of Diseases, perception of receiving injection or venous puncture as terrifying stimulus is considered excessive and incomprehensible. A person is intensively anxious and stressed after encountering a phobic object (e.g. blood) or situation (e.g. going to a doctor) (4, 5) . Unreasonable and disproportional fear of needles is called belonephobia (6) . This type of phobia is often accompanied with vasovagal syncope triggered by the "threatening" stimulus (2) .
The phobia of needles, blood and injuries can significantly limit professional and social functioning of a person. This disorder can have serious health consequences such as avoidance of necessary medical care (including medical examinations, life-saving surgical procedures, management of chronic diseases), complications in carrying out parental duties (e.g. problems in perinatal care) and restrictions in choosing potential occupations (e.g. exclusion of health-related professions) (1, 2) . This phobia is more frequent among the descendents of a phobic person, which points to the genetic basis of this disorder (7) .
The patients with this kind of problem often have fainting spells, and manifestations of the fear of needles can be provoked by traumatic event which occurred in the previous five years. The prevalence of fear of needless, blood and injuries is lower among the elderly, while it is higher among females and those with lower educational status (1, 3) .
Fear of needles usually has its origin in childhood. Among the university students, this phobia is not expected to be encountered if it had not been manifested until then. The exception is made by students who had painful experience during administration of injections or had been exposed to a traumatic event (8) . In the studies of Domoto PK et al. and Rao et al., it was found that fear of going to the dentist is primarily conditioned by fear of needles and drills in dentist's practice, and it is encountered in 6-51% of university students (9, 10) . The results of the study by Yelland M et al. show that the fear of needles was present in 30.8% of persons between 18 and 29 years of age (1). Individuals who have this fear should receive special attention of treating physicians.
The aim of our study was to reveal risk factors that are associated with the fear of needles among healthy university students of medicine and pharmacy
MATERIAL AND METHODS

The study design
The study was of a cross-sectional type. It was conducted as a one-day survey of a sample of students of medicine and pharmacy from the first to the fifth year of study. The sample consisted of all students who were attending the classes on the survey day. The study was approved by the Ethics Committee of Faculty of Medical Sciences, University of Kragujevac, Serbia.
The study population
Potential participants of our study were among 1.400 students of the Faculty of Medical Sciences, University of Kragujevac, Serbia. In total, 301 students were present at the Faculty's premises on the survey day, and they comprised the study sample. The students were surveyed using the questionnaires (scales) for assessing the fear of needless, by the visual analog scale for the self-assessment of intensity of the fear of needless and by general questionnaire with questions about socio-demographic characteristics of the participants.
The study variables
The study outcomes (dependent variables) were scores on the following scales: Blood/Injection Fear Scale (11), Injection Phobia Scale-Anxiety (12) and Medical Avoidance Survey (13 Potentially independent and confounding variables followed in the study were: sex, age, years of study, type of study program (medicine or pharmacy), average grade on studies, experiencing fear in childhood by themselves of by family member(s), environment where a student live (urban/rural), financial status, physical activity, current alcohol use, experience with diseases, mental health, score on the Beck`s depressionscale (14) , score on the Beck`s anxiety scale (15) , early alcohol abuse, alcohol dependence, nicotine addiction, presence of some form of mood or somatic disorders, and exposure to a traumatic event in the past.
Statistical analysis
The data were primarily processed by descriptive statistics. Continuous variables were presented by means ± SD, while the categorical variables were presented by percentages. Normality of the data distribution was tested by Kolmogorov-Smirnov test. If normality was confirmed, a Student's T-test was used to compare the study groups. Otherwise, nonparametric Mann Whitney U test was used. If variables were categorical, we used the χ2 test to determine differences between the study groups. A multiple regression model was used to identify factors that were related to the fear of injection. The following parameters of analysis were monitored: 95% confidence interval for B coefficients, R square and value of F test. The results were considered significant if probability of null hypothesis was less than 0.05. All calculations were performed by statistical software SPSS for Windows 18.00.
RESULTS
In total, 301 students were included in the study. The multiple linear regression analysis using all 24 variables listed in the Table 1 as independent variables in relation to the score of each of these three scales (IPSanx, IPSavo and B/IF) as dependent variables (the "backward" method was employed), resulted with three regression models. All three models are shown in Tables 2, 3 and 4 .
From the initial 24 variables, 8 independent variables (course of the study, chronic disease in the family, needle phobia in childhood, fear of the dentist, smell of the room phobia, sound phobia, score on the Beck`s anxiety scale (14) and when medical staff gives the injection fear) entered the final multiple regression model with IPSanx score as dependent variables. The excluded variables were: physical activity, score on the Beck`s depression scale (15) , number of received injections during life, received intramuscular injection, chronic disease, smoking, age of the medical staff who gives the injection, year of study, received intravenous injection, received subcutaneous injection, the last received injection, surgery, sex, average grade, age and needle phobia in the family. R square was 0.470, the adjusted R square was 0.452 and the value of F test was 27.030 (p= 0.000).
Final multiple regression model with IPSavo score as a dependent variable, from the initial 24, included 11 independent variables: course of study, average grade, smoking, chronic disease in the family, needle phobia in childhood, needle phobia in the family, fear of the dentist, smell of the room phobia, sound phobia, score on the Beck`s anxiety scale (14) and when medical staff gives the injection fear. The excluded variables were: physical activity, score on the Beck`s depression scale (15) , number of received injections during life, received intramuscular injection, chronic disease, age of the medical staff who gives the injection, year of the study, received intravenous injection, received subcutaneous injection, the last received injection, surgery, sex, average grade and age. However, according to t-test and 95% confidence interval for B coefficients, B coefficients for 4 of those 11 independent variables were not statistically significant: average grade, smoking, needle phobia in childhood and needle phobia in the family, so we excluded them as factors that are related to the fear of injection. R square was 0.502, and the adjusted square was 0.479. Value of F test was 22.160 (p=0.000). When we compare all independent variables which entered these three final regression models, we can see that the same seven independent variables were included in each of all these three different regression models. In the other words, by using three differ rent scales which detect fear of injection, we revealed 7 factors that were always related to the fear of injection, and those are: course of study, chronic disease in the family, fear of the dentist, smell of the room phobia, sound phobia, score on the Beck`s anxiety scale (anxiety detected by this scale) (14) and fear of the situation when medical staff give an injection. Only one of the seven factors was protective (chronic disease in the family), i.e. it was negatively correlated with the fear of injections in all three models. The other 6 factors were positively correlated with the fear of injections, so we can say that these factors are the contributing ones 
DISCUSSION
Our study showed that the course of study was one of the risk factors which contributed to the fear of injections: students of pharmacy had significantly higher level of fear of injection than students of medicine. Although variations in fear of injections among student of medicine and pharmacy were not studies in other populations, this finding is somewhat in accordance with the study which showed that medical students have less fear of dentist than students of dentistry (10). Taking into account that needle is one of the most important fear-provoking stimulus related to the fear of dentist (9), we suppose that medical students had lower level of fear of injection because during their studies they were exposed to many situations that involve injection procedures, unlike pharmacy students.
Several authors reported previously that individuals with chronic disease(s) have less fear of some medical procedures, including the ones that involve injections (16, 17) . We came to similar conclusion in our study, since students with at least one member of the family with chronic disease had lower levels of fear of injections. The explanation of this phenomenon might be that people with chronic disease have to adapt to more stressful situations than healthy people and to withstand many painful medical procedures; they do that by using coping as their main strategy (16) .
Although many earlier studies found that females are more likely to have needle phobia (1-3, 5, 13, 18, 19) , we did not encounter such differences between males and females in our study. The explanation may lie in the fact that participants in our study were students of medicine or pharmacy, so the level and type of education probably were key factors responsible for the absence of difference in needle phobia level among respondents, in regard to their sex. This explanation is supported by findings of some studies that the level of education was inversely correlated with the level of needle phobia (3, 11, 18) .
One study reported that dental anxiety was not related to needle phobia, but that research included population of children from 7 to 11 years old (20) . On the contrary, the results of our study showed that students of medicine or pharmacy who have dental anxiety are also very likely to suffer from needle phobia. Considering that one in four adults reports clinically significant fear of dental injections (21, 22) and that the needle and the drill were the most prominent fear-provoking stimuli (9,10), a connection between dental anxiety and needle phobia may be explained by fear of dental injections. In order to decrease recruiting patients with needle phobia, dental office and a room where the injections are given should not be set close to each other, and common waiting room for these two offices should be avoided. Bloodinjection-injury phobia is one of the five subtypes of specific phobia (5, (23) (24) (25) . Some of the studies investigated relations between specific phobia and generalized anxiety disorder and showed that in many cases a specific phobia was associated with generalized anxiety (5, 18, 26) . In accordance with these results, our study also showed that blood-injection-injury phobia was significantly correlated with generalized anxiety, which was measured by the Beck`s anxiety scale (14) . Taking into consideration these findings some authors suggested certain types of psychological treatments of patients with needle phobia to achieve a decrease in the anxiety level, and therefore to extenuate needle phobia in these patients (6, 12, 22, 27, 28) . Some other authors even recommended oral premedication with benzodiazepines, or some other anti-anxiety agents to avoid the development of needle phobia in stressful situations, involving blood, injections of injuries (7, 27) .
It was pointed out previously that specific smell of the room was closely related to the needle phobia (19, 29) , and our study came to the same conclusion. Specific smell of the room as a provoking factor of needle phobia can be explained by the ability of scents to arouse potent emotional reactions (28) . Our study confirmed some additional findings from this study that watching and hearing sounds when medical staff prepare syringes can cause needle phobia (19) . In order to reduce the incidence of the fear of injections, some architectural and organizational changes should be made in health facilities, separating preparation and administration of injections spatially and/or temporally (19) . If this is not possible, nurses should attempt to conceal the preparation of the syringe from the patients and to avoid the sounds which could provoke fear of needles. Besides, the substances with specific smell should be stored in room which is separated and well isolated from waiting room and the room where the injections are administered.
In conclusion, fear of needles is more prevalent among the students of pharmacy than among the students of medicine. It is less frequent among students with chronic disease in their family, due to protective effect of experience with difficult medical situations. On the other hand, fear of dentist, smell of the room phobia, sound phobia, general anxiety (14) and fear of the situation when medical staff give an injection are all the factors that predispose students of medicine or pharmacy to develop fear of needles. Much should be done on removing these factors or attenuating their influence in order to prevent the development of fear of needles, which have serious adverse consequences on health of the affected students and on their future professional success. 
